Thermus thermophilus membrane-associated ATPase. Indication of a eubacterial V-type ATPase.
An ATPase with Mr of 360,000 was purified from plasma membranes of a thermophilic eubacterium Thermus thermophilus, and was characterized. ATP hydrolytic activity of the purified enzyme was extremely low, 0.07 mumol of Pi released mg-1 min-1, and it was stimulated up to 30-fold by bisulfite. The following properties of the enzyme indicate that it is not a usual F1-ATPase but that it belongs to the V-type ATPase family, another class of ATPases found in membranes of archaebacteria and eukaryotic endomembranes. Among its four kinds of subunits with approximate Mr values of 66,000 (alpha), 55,000 (beta), 30,000 (gamma), and 12,000 (delta), the alpha subunit had a similar molecular size to the catalytic subunits of the V-type ATPases but was significantly larger than the alpha subunit of F1-ATPases. ATP hydrolytic activity was not affected by azide, an inhibitor of F1-ATPases, but was inhibited by nitrate, an inhibitor of the V-type ATPase. N-terminal amino acid sequences determined for the purified alpha and beta subunits showed much higher similarity to those of the V-type ATPases than those of F1-ATPases. Thus the distribution of the V-type ATPase in the prokaryotic kingdom may not be restricted to archaebacteria.